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S300 Poster Session IITwenty-five (78.1%), 2 (6.3%), 5 (15.6%) patients had a CR, PR, or
other response by day 56 to treatment, respectively. Singlemycophe-
nolic acid (MPA) pharmacokinetic measurements during weeks 1
and 2 did not correlate with CR at either day 28 or 56 (p. 0.07).
However, if the mean of weeks 1 and 2 total MPA troughs was
.0.5 mcg/mL or unbound trough .0.015 mcg/mL, a significantly
greater proportion achieved a CR + PR at day 28 and 56. A
CR + PR at day 28 was observed in 19/19 (100%) of patients if the
mean total trough was .0.5 mg/mL, but in only 7/13 (54%) if
#0.5 mcg/mL (p5 0.002). Similarly, 15/15 (100%) individuals
had a CR + PR at day 28 if their unboundMPA trough concentration
was .0.015 mcg/mL while only 11/17 (65%) responded if trough
was #0.015 mcg/mL (p5 0.02). There was no association with
risk of infection by day 90, overall survival at day 180 post random-
ization and any pharmacokinetic measures. About one-half of sub-
jects’ therapy did not achieve the favorable MPA total and
unbound trough targets. The current practice of MMF 1 gm twice
daily dosing provides low plasma concentrations in many patients.
Increased dosing at 3 gm/day may improve the efficacy of MMF as
acute GVHD therapy.386
ASSOCIATION BETWEEN NUMBER OF PREDICTED MINOR HISTOCOM-
PATIBILITY ANTIGENS AND CLINICAL OUTCOME AFTER NON-MYELOA-
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In fully HLA matched, allogeneic hematopoietic cell transplan-
tation (HCT), minor histocompatibility antigens (miHAs) recog-
nized by donor cytotoxic T cells are believed to be the main
cause of graft versus host (GVH) disease and the graft-versus-tu-
mor (GVT) effect. Differences in non-synonymous coding single
nucleotide polymorphisms (nsSNPs) between donor and patient
are the most common cause of miHAs. Approximately 30 mi-
HAs, mostly pertaining to HLA-A*0201, have been identified
so far, but considering the numerous different HLA-types in
the human population and possible nsSNP differences between
any two individuals it seems likely that many miHAs have yet
to be identified. The objective of the current study was to predict
the number of possible miHAs in 11 proteins using an in silico
approach and assess the influence of the number of predicted mi-
HAs on outcome after allogeneic HCT following non-myeloabla-
tive conditioning (NMC). miHA predictions were performed
using the publicly available network based tool, netMHCpan,
which can predict the binding of peptides to more than 1000 dif-
ferent HLA-A and B molecules. The study cohort consisted of
126 patients treated with allogeneic HCT following NMC
(matched related donor, n5 70; matched unrelated donors,
n5 56) for hematologic malignancies, and was genotyped for
53 nsSNPs, in 11 proteins known to contain miHAs. For each
patient/donor pair, a predicted miHA in the GVH direction,
was defined as a peptide with a nsSNP-variant unique to the
patient and with a predicted binding to any of the HLA-A or
–B molecules expressed by the patient and donor. Twenty-three
nsSNPs within 6 proteins showed variation in the GVH-direc-
tion. Patients with more than 5 predicted miHAs had a signifi-
cantly lower overall survival (40% vs 73%, p5 0.002, hazard
ratio (HR) 2.6, p5 0.003) and treatment related mortality
(38% vs 11%, p5 0.019, HR 3.2, p5 0.016) than patients with
5 or fewer predicted miHAs. No association between number
of miHAs and any other clinical outcome parameter was
observed. Collectively, our data suggest that six of the 11 pro-
teins included in the current study could contain more miHAs,
that have yet to be identified, and that the presence of multiple
miHAs confers a higher risk of mortality after NMC condition-
ing HCT. Furthermore, our data suggest a possible role for in
silico based miHA prediction, in both donor selection and in
selecting candidate miHAs for further evaluation in in vitro and
in vivo experiments.387
PR1-SPECIFIC T CELL RESPONSES IN THE FIRST MONTHS FOLLOWING
T-CELL DEPLETED ALLOGENEIC STEM CELL TRANSPLANTATION OCCUR
IN BOTH MYELOID AND NON-MYELOID MALIGNANCIES BUT ARE ONLY
ASSOCIATED WITH A GVL EFFECT IN MYELOID LEUKEMIAS
Rezvani, K.1,2, Mielke, S.1,3, Yong, A.1, Savani, B.N.1,4, Jafarpour, B.1,
Eniafe, R.1, Barrett, A.J.1 1National Institutes of Health; 2 Imperial Col-
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Lymphopenia-driven homeostasis post-SCT allows expansions of
donor T-cells against antigens (Ag). Leukemia-associated-Ag pro-
teinase 3 (PR3) & elastase (ELA2) are self-Ag which induce low
frequency autoreactive T-cells in normal controls. PR1, an HLA-
A*0201 epitope shared by PR3 & ELA2, is expressed in normal
neutrophils & overexpressed in myeloid (not lymphoid) leukemias.
T-cells against PR1 have been linked to GVL. We looked for
PR1-CD8 +T-cells in 28 patients (13CML, 10 ALL, 5 solid tumors)
at day +30-120 following T-cell depleted SCT, using PR1/HLA-A2
tetramers & IC-IFN-g staining & correlated them with ELA2 &
PR3 expression (using qRT-PCR) & GVL. Ten CML, 6 ALL & 3
solid tumor patients had PR1 responses post-SCT. PR3&ELA2 ex-
pressionwas strongly associated with emergence of PR1-T-cells. Re-
duction in PR3&ELA-2 expression coincided with disappearance of
PR1-T-cells (P\0.001). In-vivo anti-leukemia effect of the PR1 re-
sponse was assessed in CML patients by BCR-ABL qRT-PCR: 9/10
patients with early PR1 responses were BCR-ABL negative at day
+90 compared to 0/3 without (P\0.001).This GVL association
was restricted to CML: in ALL, using WT1 qRT-PCR to measure
MRD, 2/5 patients with PR1 responses & 3/5 patients without
were MRD+ on day 90 (P5 0.36). Since PR1 responses were not
CML restricted and all patients had 100% donormyeloid chimerism
by day 30, the recovering myeloid hematopoiesis from the donor is
the likely antigenic source of PR3&ELA2 driving the PR1 response.
Based on this hypothesis we initiated a clinical trial in patients with
relapsed AML to receive weekly vaccination with theWT1-126 pep-
tide admixed with Montanide adjuvant plus GM-CSF following an
immunotherapy approach of lymphodepletion by Fludarabine & in-
fusion of autologous lymphocytes collected prior to chemotherapy.
All 3 patients enrolled so far had detectableWT1-CD8 +T cells fol-
lowing vaccination. Interestingly, PR1-CD8 +T-cells were also
detected in 3/3 evaluable patients during hematopoietic recovery, as-
sociated with increases in PR3 & ELA2 expression. These data sug-
gest the induction of an ‘auto-vaccination’ process by the recovering
marrow & that the lymphopenic milieu permits exaggerated weak
autoimmune responses to normal self-Ag such as PR1. This immune
response may result in GVL if the self-antigen is also expressed on
the leukemia as in CML. Vaccination together with induction of
T-cell homeostatic proliferation is likely to enhance the anti-leuke-
mia response of SCT.388
CCR5+ T CELLS MEDIATE ALLOIMMUNE RESPONSES IN HUMAN GRAFT
VERSUS HOST DISEASE
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Graft-versus-host disease (GVHD), a common complication that
is caused by donor T cells following allogeneic hematopoietic cell
transplant (HCT). The function of CCR5 in GVHD has been pri-
marily explored in murine models and the data suggested a compli-
cated role of CCR5 in alloimmmune responses. We have identified
unrelated MHC-matched HCT donors genetically lacking CCR5
(CCR5d32) and correlated presence or absence of CCR5 with
HCT outcomes. Patients were 18-50 years old, and they received cy-
clophosphamide and fractionated total body irradiation, unmanipu-
lated marrow, and GVHD prophylaxis with cyclosporine and
methotrexate. A total of 344 CML patients had CCR5 wild-type do-
nors, 39 had CCR5d32 heterozygous donors, and 8 had CCR5d32
homozygous donors. Logistic regression model was used to assess
the association between CCR5 genotype and acute GVHD, and
Cox regression was used for chronic GVHD. Results in the Table
suggested a trend of less GVHD among patients whose donors
were CCR5d32 homozygous compared to patients with wild-type
or heterozygous donors.
Transplant outcomes of patients receiving unrelated marrow grafts from CCR5 wild-type (1/1), CCR5D32 heterozygous (1/-) or
CCR5D32 homozygous (-/-) donors.
1/1 (n5 344) 1/- (n5 39) -/- (n5 8)
Grades II-IV 309 (90%) OR5 1 34 (87%) OR5 0.77 (0.28-2.10, P5.61) 6 (75%) OR5 0.34 (0.07-1.75, P5.20)
Grades III-IV 124 (36%) OR5 1 13 (33%) OR5 0.89 (0.44-1.79, P5.74) 1 (13%) OR5 0.25 (0.03-2.08, P5.20)
Skin 288 (84%) OR5 1 18 (46%) OR5 0.89 (0.37-2.11, P5.79) 4 (50%) OR5 0.19 (0.05-0.80, P5.02)
Liver 159 (46%) OR5 1 32 (82%) OR5 0.65 (0.33-1.30, P5.22) 2 (25%) OR5 0.39 (0.08-1.95, P5.25)
Gut 219 (64%) OR5 1 14 (36%) OR5 0.82 (0.42-1.61, P5.57) 5 (63%) OR5 0.95 (0.22-4.05, P5.95)
Chronic 207 (60%) HR5 1 19 (49%) HR5 0.96 (0.60-1.53, P5.85) 3 (38%) HR5 0.45 (0.14-1.41, P5.17)
Poster Session II S301Patients who received bone marrow from CCR5d32 homozygous
donors had lower risk of skin GVHD than the control group and the
difference is statistically significant. We screened our GVHD tissue
repository of allograft recipients, to select ten samples from skin and
lip that showed histological features of GVHD and had the most
abundant number of lymphocytes. We found that lymphocyte infil-
trates in all the samples were predominantly CCR5+ T cells. Approx-
imately 80% of CD4+ T cells in the skin and lip biopsies were
CCR5+ cells, whereas 70% of CD8+ T cells were CCR5+. Thus,
CCR5 expression was present on most CD4+ and CD8+ T cells in-
volved in the pathogenesis of skin GVHD. Using allogeneic DCs
mixed with responder PBMCs, we found CCR5 was upregulated
on the subpopulation of T cells that were actively dividing and had
acquired characteristics of activated T cells after allogeneic stimula-
tion. The majority of CCR5+ T cells were CD45RA-/CD45RO+
with decreased expression of CD62L and CD69. In addition, we
found that activated CD4+ T cells that produced cytokine TNFa,
IL-2 or IFN-g, were positive for CCR5. In addition, the TNFa
and IL-2 producing CD8+ T cells also expressed CCR5. This obser-
vation supported the notion that CCR5 is a marker for effector T
cells that actively participate in the ‘‘cytokine storm’’ of GVHD.
Our data demonstrated that CCR5+ T cells are important in mediat-
ing GVHD in human.389
OVER-EXPRESSION OF TRAIL ON DONOR T CELLS SIMULTANEOUSLY
AMELIORATES GVHD AND ENHANCES GVT
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Cancer Center, New York, NY; 2Memorial Sloan-Kettering Cancer Cen-
ter, New York, NY; 3Medizinische Hochschule Hannover, Hannover,
Germany; 4Memorial Sloan-Kettering Cancer Center, New York, NY
TNF-Related Apoptosis Inducing Ligand (TRAIL) is a type II
membrane protein, which can transduce apoptotic signals
through death receptor (DR) 4 and 5 molecules (only DR5 in
mice) expressed on target cells. Previous studies with TRAIL-
deficient donor T cells indicated that TRAIL is dispensable in
the development of lethal graft-versus-host disease (GVHD),
although it plays a role in thymic GVHD. In contrast,
TRAIL-deficient T cells displayed a significant loss in graft-ver-
sus-tumor (GVT) activity. In this study, we evaluated the effect
of TRAIL over-expression in donor T cells (mature and precur-
sor stage) on GVHD and GVT. Mature T cells derived from
donor splenocytes were transduced with a lentiviral TRAIL
expression vector. The transduced TRAIL+ cells were adoptively
transferred on day 0 into recipients of a T cell depleted alloge-
neic hematopoietic stem cell transplantation (TCD-AHSCT) to
assess their effects on GVHD and GVT. T cell precursors were
generated from murine hematopoietic stem cells, transduced
with lentiviral vectors and expanded using the OP9-DL1 co-cul-
ture system. Mature splenic TRAIL+ T cells were able to mount
significantly enhanced antitumor immunity compared to T cells
transduced with a control vector against tumor cell lines in vitro
and upon transfer into tumor bearing AHSCT recipients. To
our surprise, AHSCT recipients treated with TRAIL+ T cellshad significantly less GVHD. We observed increased DR5 ex-
pression on host antigen presenting cells (APC) soon after the
total body irradiation used in our preparative regimens, suggest-
ing that TRAIL+ donor T cells could eliminate host APC, re-
sulting in less GVHD. Finally, adoptive transfer of TRAIL+
precursor T cells could reconstitute the T cell compartment
and resulted in enhanced GVT activity without exacerbation
of GVHD. In conclusion, our data indicate that adoptive trans-
fer of TRAIL+ donor T cells or T cell precursors can enhance
GVT activity, while ameliorating GVHD possibly through the
elimination of host APC.390
LONG TERM SURVIVAL AND RELAPSE RATE AFTER TRANSPLANTATION
OF HIGHLY T AND B CELL DEPLETED STEM CELLS FROM ALTERNATIVE
DONORS IN PEDIATRIC PATIENTS WITH ACUTE LYMPHATIC LEUKEMIA
Lang, P.J.1, Mueller, I.1, Teltschik, H.-M.1, Schumm,M.1, Pfeiffer, M.1,
Feuchtinger, T.1, Greil, J.2, Bader, P.3, Klingebiel, T.3,
Handgretinger, R.1 1University Children’s Hospital, Tuebingen, Ger-
many; 2University Children’s Hospital, Heidelberg, Germany; 3Univer-
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We present long term results in 68 children with ALL who
received highly T and B cell depleted stem cells from matched unre-
lated (n5 17) or full haplotype mismatched related donors (n5 51)
at our institution. Our aimwas tominimizeGvHDand to avoid EBV
LPD in both matched and mismatched transplantations. Remission
status was: CR1,n5 18; CR2,n5 23; $CR3,n5 12; non remission
or second transplant, n5 15. Graft manipulation was carried out
with microbeads and the CliniMACS device (indirect depletion
of T and B cells with CD34+ positive selection (n5 50); or direct
depletion with anti-CD3/anti-CD19 coated microbeads (n5 18)).
T andB cell counts were reduced for 4-5 log withmedian numbers
of residual T cells of 15 000/kg bw (CD34+ selection) and 49 000/kg
bw (CD3/19 depletion). No pharmacological immune suppression
was given after positive selection, whereas patients with CD3/19 de-
pletion received MMF. The conditioning regimens were either TBI
or Bu based (n5 50) or a toxicity reduced protocol (Flud, TT, Mel)
was used (n5 18). Rejection prophylaxis was carried out with ATG
orOKT3. Primary engraftment occurred in 85%. After recondition-
ing, final engraftment was achieved in 98%. GvHD grade 0-1 oc-
curred in 86%. 12% had grade II, 4% had grade III. Chronic
GvHD occurred in 4 patients. No GvHD related mortality was
observed. Median follow up was 5.9 years. EFS at 1 year was
56%(CR1), 51%(CR2) and 50%($CR3); EFS at 5 years was
49%(CR1), 46%(CR2) and 27%($CR3). Median survival of
patients with active disease was 0.2 years. Relapse rates at 1 year
were 0.32(CR1), 0.47(CR2) and 0.46($CR3); relapse rates at 5 years
were 0.32(CR1), 0.47(CR2) and 0.64($CR3). TRM at 1 year was
14%, causes of death remained viral and fungal infections, no EBV
LPD occurred.
Conclusions: positive selection of progenitor cells or depletion of T
and B cells can minimize acute and chronic GVHD in both matched
unrelated and mismatched related transplantations and may prevent
GvHD related mortality. Lethal infections occurred in 14% of the
patients probably due to the delayed recovery of T cells. Despite pro-
found depletion of donor T cells, relapse rates were acceptable and
remained on a stable level after the first year in patients with com-
plete remission. Thus, absence of GvHD may not necessarily be as-
sociated with high relapse rates in childhood ALL. Apart from T
